The taxonomy, rarity, and conservation status of Allium L. is revised for the Canadian prairie provinces, based on analyses of herbarium specimens and fieldwork. Five species are recognized: Allium schoenoprasum L., A. geyeri S. Watson var. tenerum M.E. Jones, A. textile A. Nelson & J.F. Macbride, A. cernuum Roth, and A. stellatum Ker Gawler. Distribution maps and a key to species are provided, as well as complete descriptions of the species examined, including new illustrations, information on nomenclatural types, synonymies, and chromosomal and ecological data. A lectotype is designated for A. geyeri var. tenerum. In this study, A. geyeri var. geyeri reported from Alberta and Saskatchewan and ranked in these provinces as having rarity levels S2 and S1, respectively, by the Nature Conservancy, is excluded from the Canadian flora and the rare list of these provinces because it was misidentified from a herbarium specimen of A. textile. Allium tricoccum Solander in W. Aiton is regarded as a non-native species to Manitoba. The rarity and conservation status of Allium in the Canadian prairie provinces is as follows: (i) A. schoenoprasum, listed as S2 in Saskatchewan, is rare in Manitoba, although its rarity status has not been formally assessed in the province; (ii) A. geyeri var. tenerum is the rarest Allium taxon, with distribution restricted to the Waterton Lakes National Park areas of Alberta, and is currently listed as S2; and (iii) A. cernuum was re-evaluated and a rarity level of S1S2 was recommended for the species in Saskatchewan, particularly in its southwestern distributional habitat.
Introduction
The genus Allium L. has been traditionally circumscribed in the tribe Allieae under the Liliaceae (Bentham and Hooker 1883; Lawrence 1951; Xu and Kamelin 2000) , but recently this genus has been placed by various authors in its own family Alliaceae (Dahlgren et al. 1985; Takhtajan 1997; Rahn 1998; Friesen et al. 2000) . The genus is characterized by the presence of bulbs enclosed in membranous (sometimes finely fibrous) tunicas, free or almost free tepals, and often a subgynobasic style (Friesen et al. 2006) . Most taxa produce remarkable amounts of cystein sulphoxides, causing the characteristic odour and taste of garlic, onion, and leek (Fritsch and Keusgen 2006) .
With over 800 species, Allium is naturally distributed in the Northern hemisphere, mainly in seasonally dry regions (Friesen et al. 2006; Nguyen et al. 2008; Neshati and Fritsch 2009 ). The greatest diversity of Allium occurs in the Mediterranean basin and southwestern and central Asia, which is the primary centre of diversity, but a smaller secondary area of diversification is found in North America (Friesen et al. 2006; Nguyen et al. 2008) . The North American centre of diversity is subdivided into two areas: one including the region of Texas, and the other the California Floristic Province (McNeal 1992; Nguyen et al. 2008) . Despite the cultural, economic, nutritional, and health significance of Allium in human society, to date, its taxonomy remains complex, owing to the proliferation of synonyms and disagreement in taxonomic characters used in species boundaries. In fact, Allium's complex taxonomic history includes 1400 specific epithets, often from inadequate or incomplete material, which are currently under synonymy with existing species (Gregory et al. 1998 ). Nevertheless, a comprehensive generic monograph has not been compiled since that of Regel (1875) .
It has been suggested that Allium has been around in the New World since at least the Tertiary Period (Raven and Axelrod 1978) , and that approximately 1/6 of the world's Allium diversity, i.e., about 96 species, is found in North America north of Mexico, with 12 of those species known from Canada (McNeal 1992; McNeal and Jacobsen 2002) . Among these 12 taxa, only one species, Allium schoenoprasum L., is widespread in the native floras of both the Old and New World (McNeal 1992; McNeal and Jacobsen 2002) . Allium victorialis L. also occurs in both Eurasia and North America; however, its North American distribution is restricted to Attu Island, the westernmost island of the Aleutian archipelago (McNeal and Jacobsen 2002) . All North American species have a basic chromosome number of x = 7, except A. schoenoprasum, Allium tricoccum Solander in W. Aiton, and A. victorialis, which share the same basic chromosome number (x = 8) with the majority of Old World species (McNeal 1992; McNeal and Jacobsen 2002) .
Several criteria have been used in the classification of Allium species. For instance, the sexuality of the plants, structure and shape of the underground parts (including rhizome and bulb), anatomical features of root, leaf, scape, and ovary, as well as basic chromosome number, have been useful at the subgeneric and sectional levels (Fritsch 1992; Hanelt et al. 1992; Kruse 1992; McNeal 1992; Friesen et al. 2006; Gurushidze et al. 2008; Nguyen et al. 2008; Choi 2009 ). In addition, the shape and size of floral organs such as the perianth, filament, pistil, capsule, seed, and somatic chromosome number have provided diagnostic characters at the specific level (McNeal 1992; Choi et al. 2007; Ko et al. 2009) , and scanning electron microscopy (SEM) has allowed the characterization of cell pattern and ornamentation of the bulb coat, leaf, and seed coat, improving the taxonomy of the genus Allium (Kruse 1992; McNeal 1992; Choi et al. 2004; Choi 2009 ).
Even with recent progress, the taxonomic understanding of Allium has been limited, in part due to the fact that New World species are poorly represented in herbaria (McNeal 1992; H.J. Choi, personal observation) . The lack of wellpreserved voucher specimens regarding the geographic range of the genus has led to the misinterpretation of the patterns of morphological variation in numerous taxa, with subsequent confusion about species boundaries and distribution. While extensive collecting has added valuable material to the American systematic collections, allowing the reappraisal of morphological characters used in Allium classification (McNeal 1992) , most Canadian herbaria are less diverse but contain valuable historical specimens collected by various botanists from the 1950s to the 1980s (H.J. Choi and J.H. Cota-Sánchez, personal observation). The relatively narrow representation of Canadian Allium specimens in North American herbaria is in part related to the few systematic studies dealing with Canadian species. Systematic studies of Canadian Allium, excluding that of the Flora of North America (McNeal and Jacobsen 2002) , are mainly focused either on the western (e.g., Chinnappa and Basappa 1986) or eastern region (e.g., Barnston 1859; Ownbey and Aase 1955) of the country, areas with relatively more history, interest, and expertise in taxonomy. The paucity of Allium taxonomic studies from the Canadian prairies provinces (CPP) is evident.
The Canadian Prairies is a region of Canada for which several natural definitions have been used. Most notably, the CPP comprise the interior plain regions, i.e., the provinces of Alberta, Saskatchewan, and Manitoba, and are an extension of the US Great Plains region. In the past, the prairie landscape was characterized by extensive grasslands, aspen parklands, and an abundance of wetland areas, all supporting a diverse array of native biota (Pasitschniak-Arts and Messier 1999). However, during the last few decades, large areas of prairie have been cleared and converted to cropland. As a result, the prairies now form the largest expansion of agricultural land and one of the most human-altered and fragmented landscapes in Canada (Acton et al. 1998; Fung 1999; Pasitschniak-Arts and Messier 1999) .
In addition to hosting unique prairie ecosystem biodiversity, the CPP have numerous native plants, including six Allium species, namely A. schoenoprasum, Allium geyeri S. Watson var. geyeri, A. geyeri (McNeal and Jacobsen 2002) . Nonetheless, previous taxonomic views, e.g., Scoggan (1957) , Moss (1959) , McNeal and Jacobsen (2002) , and Harms (2003) , are inconsistent in the number of species recognized for the CPP (Table 1) . Among these, A. geyeri var. geyeri and A. geyeri var. tenerum have been designated as rare species in Alberta (Kershaw et al. 2001) . Similarly, A. geyeri var. geyeri, in addition to A. cernuum and A. schoenoprasum , are included in Saskatchewan's rare and endangered plant list (Harms 2003) . Finally, A. tricoccum is considered a rare plant in Manitoba (Scoggan 1957; White and Johnson 1980) ; however, this species has not been collected since 1923 (White and Johnson 1980) , and its distribution in Manitoba is questionable.
Earlier taxonomies of Allium in the CPP do not include a holistic treatment. Here, we address the systematics of Allium in the CPP, using, for the first time, a combination of quantitative and qualitative data based on macro-and mi-cro-morphological characters from vegetative structures, flowers, and seeds, observed in herbarium specimens. The goals of this study are (i) to expand the current knowledge of morphology and distribution, (ii) to address taxonomic issues, clarify type identifications, and provide a taxonomic treatment with new descriptions and illustrations of the species, and (iii) to review the rarity and conservation status of Allium in the CPP. The limited research involving CPP species, and the lack of a Saskatchewan flora, in conjunction with relevant unresolved issues surrounding the taxonomy, phylogeny, and evolution of the genus Allium, justifies this investigation. In addition to providing an update of the provincial taxonomic treatments and the basis for a future national and global monograph and systematic study of Allium, this research contributes to the preservation of traditional taxonomic studies in an era of bioinformatic systems and electronic databases, and is in line with the preservation of the fundamentals of classification and its application in biodiversity and conservation biology studies.
Materials and methods
Our taxonomic revision is based on 716 herbarium specimens, including nine photographs of type specimens from the following herbaria: ALTA, DAO, LINN, MO, NY, SASK, and WIN. A list of the specimens investigated is included (Appendix A). The number of specimens studied per taxon depended on its representation among the collections investigated, the extent of its distributional area, its rarity, and the taxonomic difficulties involved. The number of accessions examined varied from 6 in Allium geyery var. tenerum to 198 in A. textile. All the species, except A. geyeri var. tenerum, were also observed and field-collected by the authors in 2009. Material preserved in 70% ethanol (A. schoenoprasum, A. textile, A. cernuum, A. stellatum, ) was used to observe and measure micromorphological characters, cross-sections in leaf and scape, and reproductive organs. Only dried specimens of A. geyeri var. tenerum were examined for this study because there was no live material available. The general description of the genus Allium is based on Choi (2009) as well as the observations indicated above.
General morphology
Characters from vegetative (rhizome, bulb, leaf, and scape) and reproductive (perianth, stamen, pistil, fruit, and seed) structures were analysed in each species (Table 2) . Measurements were based on a minimum of 30 and 20 specimens (indicated by an asterisk in Appendix A) for vegetative organs and reproductive parts, respectively, from which the mean and standard deviations were calculated (Table 3) . Specimens were observed and photographed using a TESSOVAR Photomacrographic Zoom System with Nikon D100. Segments from the middle third of the second leaf blade and scape were used for anatomical observation of the cross-section. Leaf and scape tissues fixed in 70% ethanol were free-hand sectioned, stained with Safranin O, washed with distilled water, and photographed. Line drawings were generated from photos and voucher specimens using Adobe Photoshop 7.01 (Adobe, www.adobe.com). 
Microstructures
For the observation of micromorphological structures of leaf epidermis, stomatal apparatus, and seed testa, tissues were fixed in 70% ethanol, washed twice with 0.1 mol/L phosphate buffer (pH 6.8), refixed in 2.5% glutaraldehyde, dehydrated in an ethanol-acetone series, critical-point dried with Polaron E3000 Series II, mounted on stubs, and coated with gold in an Edwards S150B ion sputter coater. In all cases, at least five samples per taxon were analyzed, characterized, and photographed with a Philips 505 SEM (Fig. 1) .
Map of geographic distribution
A map depicting the distributional range was prepared for each taxon based on herbarium specimens investigated as per Appendix A (Fig. 2) . The maps were generated using a customized map development tool specially designed and based on the open-source code Google TM Maps API on-line development tool. The mapping software and data used can be found at the W.P. Fraser Herbarium (SASK) Web site (herbarium.usask.ca/MapDevelopment/mapsChoi.html). A data table of Allium localities for the CPP was generated to separate specimens by species and localities. Where specific latitude and longitude information was not provided in the voucher specimen, the coordinates were estimated based on the provided locality information using the Natural Resources Canada on-line Atlas of Canada reference maps (atlas.nrcan.gc.ca/site/english/maps/topo/map). Once the data table was linked to the mapping program, the maps were plotted. The Google TM map was imported into Adobe Photoshop 7.01 as a JPEG graphic, and the boundaries of the map were removed so that only the provinces of Alberta, Saskatchewan, and Manitoba remained. The source of ecological information is from data on specimen labels and the authors' field observations.
Results and discussion

Taxonomic characters
Macromorphological characters
Our data indicate that several macromorphological characters, such as the shape and development of rhizome, texture and sculpture of the bulb's outer tunica, shape and structure of leaf and scape in cross-section, number of leaves, the growing pattern of the scape, bulbil development, shape and size of various floral parts are useful diagnostic traits at the specific level. The qualitative and quantitative taxonomic characters of the Allium species in the CPP are summarized in Tables 2 and 3 along with a general description of their variability.
Microstructures of leaf epidermis
The leaf epidermal cells of the species investigated are usually rectangular to linear in shape, with straight anticlinal walls ( Figs The stomatal apparatus in Allium of the CPP is amphistomatic (found on the both sides of leaf) and anomocytic. In A. schoenoprasum, the stomata are more or less raised from the epidermal surface (Figs. 1A and 1E) , while in the other taxa these structures are clearly depressed (Figs. 1B-1D and 1F-1H).
Seed testa sculptures
Allium testa topography usually involves the analysis of the shape of anticlinal cell walls, including the boundary relief and undulation pattern, as well as the microrelief of the periclinal cell wall, which is sometimes divided into a central field and a peripheral anticlinal field (Kruse 1992 Kruse 1988) . This demonstrates that seed testa sculpture is a source of traits valuable for Allium taxonomy, and imparts key characters useful for distinguishing closely related species, e.g., A. geyeri from A. textile, and A. cernuum from A. stellatum. Conversely, the straight pattern of the anticlinal cell boundaries is a shared, uninformative character in the taxonomy of the CPP alliums (Figs. 1M-1P ), but the putative significance of this character in the systematics of Allium in Canada and (or) the rest of the world should not be ruled out.
Taxonomic treatment of Allium of the Canadian prairie provinces
The following taxonomic treatment is based on a wide array of macro-and micro-morphological characters. The reader is advised that characters indicated within square brackets are absent in the species of the CPP but used in the description of Allium in floras and monographs throughout the world. (Table 1) . We believe that the existing records of A. geyeri var. geyeri in the CPP are the result of misidentification of herbarium specimens, the identity of which we have verified to be A. textile. Therefore, despite the fact that A. geyeri var. geyeri is listed as S1 (five or fewer occurrences and particularly vulnerable to extinction) in Saskatchewan (Harms 2003) and as S2 (6-20 occurrences) in Alberta (Kershaw et al. 2001) , we propose the exclusion of this species from the rare list in these provinces and thus from the Canadian flora. The records of Allium in the Alberta and Saskatchewan Conservation Data centres further support the removal of A. geyeri var. geyeri from the Canadian Flora.
Allium tricoccum is also excluded from this taxonomic study because there is no substantial evidence of its present occurrence in Manitoba, where it was previously reported. Currently, only one specimen of A. tricoccum (DAO 157082), a collection by W.R. Leslie in 1923 from Morden, about 60 miles southwest of Winnipeg, exists on record Figure 3 . DESCRIPTION: Rhizomes condensed, distinctly oblique, 5-10 mm long. Bulbs cylindrically conical, 7-15 mm in diameter; tunicas papery, smooth, dark brown. Leaves 1 or 2; leaf sheaths 7-20 cm high; leaf blades terete, with two rows of vascular bundles and hollow in cross-section, acuminate at apex, 15-40 cm Â 2-9 mm; epidermal cells linear, with centrally ridged cuticles. Scapes erect before and after flowering, terete, with 2-circular vascular bundles and hollow in cross-section, 12-50 cm Â 2-8 mm. Umbels subglobose, 20-35 mm Â 25-40 mm, without bulbils, 16-80 flowered; pedicels 5-10 mm long; bracts 11-20 mm long. Perianth campanulate, reddish pink, with reddish midveins, inner tepals nearly equal to outer ones, oblong-lanceolate, acute at apex, 11-15 mm Â 2.5-3.5 mm; outer tepals oblong-lanceolate, acute at apex, 10-15 mm Â 2.7-3.5 mm; filaments non-exserted, 3.7-7 mm long; anthers 1.3-1.5 mm long; ovary ellipsoid, with hood-like appendages at base, 2.3-2.8 mm Â 1.8-2.4 mm; style non-exserted. Capsules ellipsoid, 4.1-4.3 mm Â 3.2-3.5 mm. Seeds elliptical, angular in cross-section, 3.3-3.6 mm Â 1.5-1.8 mm; periclinal testa cell walls granulate. CHROMOSOME NUMBER: 2n = 16 (Chinnappa and Basappa 1986; McNeal and Jacobsen 2002) .
DISTRIBUTION: Europe, Asia, and North America. CANADIAN PRAIRIE PROVINCES: Wet meadows, rocky or gravelly mountain slopes, stream banks, and lake shores of Alberta, Saskatchewan, and Manitoba ( Fig. 2A) .
PHENOLOGY: Flowering from June to August. REMARKS: Owing to the difficulty in separating native populations from those that appear to have escaped from cultivation, McNeal and Jacobsen (2002) were not able to accurately map the distribution of this native species. In this revision and according to voucher specimens, we propose a distribution including boreal areas, mountainous regions, and Taiga Shield of the CPP, except the central and southernmost areas of the prairies ( Fig. 2A ).
CONSERVATION STATUS: This species has been listed as a rare plant in Saskatchewan. It is ranked as S2 by the Saskatchewan Conservation Data Centre (SCDC) (2009). Harms (2003) includes it in the threatened (THR) category, which indicates an imperilled species likely to become endangered due to its rarity. Our distribution map confirms the rare status of this species as evidenced by the existence of few collections in Saskatchewan and Manitoba, with five and four localities, respectively ( Fig. 2A) . To our knowledge, there is no designation record about this plant's rarity status in Manitoba. We recommend a more thorough survey to evaluate its distribution and demography to accurately determine the rarity category of this species. Rhizomes nearly obsolete, erect, 1.2-2.7 mm long. Bulbs ovoid, 7-15 mm in diameter; tunicas fibrous, reticulate, gray to light brown. Leaves 3-5; leaf sheaths 5-13 cm high; leaf blades flat to adaxially channelled, with one row of vascular bundles and solid in cross-section, obtuse at apex, 12-25 cm Â 2-4 mm. Scapes curved before anthesis and becoming erect in flowering, terete, with 2-circular vascular bundles and solid in cross-section, 15-50 cm Â 1.5-3.1 mm. Umbels hemispheric to globose, 15-22 mm Â 18.4-26 mm, 5-13 flowered, flowers mostly replaced by 8-20 bulbils; pedicels 5-17 mm long; bracts 7-11 mm long. Perianth campanulate to urceolate, pink to white, with reddish midveins, inner tepals narrower than outer ones, oblong to lanceolate, acute to obtuse at apex, 8-8.5 mm Â 2-2.5 mm; outer tepals oblong to lanceolate, acute to obtuse at apex, 7.5-8.5 mm Â 2.5-3.5 mm; filaments non-exserted, 6-8.3 mm long; anthers 1.1-1.5 mm long; ovary subglobose, with crest-like appendages at apex, 2.3-3.1 mm Â 2-3 mm; style non-exserted. Capsules cordiform. Seeds broadly oval, semicircular in cross-section; periclinal testa cell walls verrucate (Fig. 19 of Kruse 1988) . CHROMOSOME NUMBER: 2n = 28, 35, 42 (McNeal and Jacobsen 2002) . DISTRIBUTION: North America. CANADIAN PRAIRIE PROVINCES: Meadows and damp places along streams in mountainous areas of southwesternmost Alberta (Fig. 2D) . PHENOLOGY: Flowering from June to July. CONSERVATION STATUS: This variety has been listed as S2 together with var. geyeri in Alberta (Kershaw et al. 2001) . Although field population studies are lacking, herbarium records indicate that A. geyeri var. tenerum is the rarest Allium species in the CPP. Its distribution is restricted to the Waterton Lakes National Park areas of Alberta (Fig. 2D) . The rarity of this taxon in Canada may be correlated with this species being at its northernmost range limits, as it is a relatively common species in the US (McNeal and Jacobsen 2002) . Regardless of this distributional pattern, proactive research (such as population monitoring) should be implemented to protect this species in Canada in an effort to understand the geographic range limits of the Canadian population, which is a key issue in conservation biology. Figure 5 . DESCRIPTION: Rhizomes nearly obsolete, erect, 0.5-2.3 mm long. Bulbs ovoid, 7-25 mm in diameter; tunicas fibrous, reticulate, gray to light brown. Leaves 2-4; leaf sheaths 3.5-10 cm high; leaf blades adaxially channelled to semiterete, with one row of vascular bundles and solid in cross-section, acuminate to acute at apex, 8-20 cm Â 1-3 mm; epidermal cells rectangular to linear, with smooth cuticles. Scapes curved before anthesis and becoming erect in flowering, terete, with 2-circular vascular bundles and solid in cross-section, 10-37 cm Â 0.8-3 mm. Umbels subfascicled to hemispheric, 12-42 mm Â 18-55 mm, without bulbils, 7-41 flowered; pedicels 4-20 mm long; bracts 7.5-16 mm long. Perianth campanulate to urceolate, white, with reddish midveins, inner tepals narrower than outer ones, oblong, obtuse at apex, 4.5-8.8 mm Â 2-2.8 mm; outer tepals broadly ovate to lanceolate, acute to obtuse at apex, 4-7.8 mm Â 2.5-3.9 mm; filaments non-exserted, 2.7-5.3 mm long; anthers 0.9-1.5 mm long; ovary subglobose, without appendages, 1.3-2 mm Â 1.4-1.9 mm; style non-exserted. Capsules cordiform, 3.5-4.6 mm Â 3.6-5.2 mm. Seeds broadly oval, semicircular in cross-section, 2.5-3 mm Â 1.8-2.1 mm; periclinal testa cell walls granulate. CHROMOSOME NUMBER: 2n = 14, 28 (Chinnappa and Basappa 1986; McNeal and Jacobsen 2002) .
Allium textile
DISTRIBUTION: North America. CANADIAN PRAIRIE PROVINCES: Dry grasslands, hills, and riversides of Alberta, Saskatchewan, and Manitoba (Fig. 2B) .
PHENOLOGY: Flowering from May to July. REMARKS: Allium textile, the most widespread species of the genus in the CPP (Fig. 2B) , exhibits extreme variability in plant length, leaf number, and floral size. Although the leaves are in general two, some specimens may have three or four leaves (Table 3) . Based on field observations, we noted that individuals with three or four leaves (H.J. Choisk-2) tend to develop a longer perianth than those individuals with two leaves (H.J. . Specimens of A. textile with more than three leaves have been misidentified as A. geyeri var. geyeri in various Canadian herbaria, but the former is easily distinguished from the related A. geyeri var. geyeri by its white perianth (as opposed to pink to white) and absence of crest-like ovarian appendage (as opposed to distinct appendages), as well as a longer pedicel and shorter scape (Tables 2 and 3 ; Figs. 4A and 5) . Similarly, the type specimen of A. geyeri var. geyeri from the Rocky Mountains filed at NY (G. Vasey s.n., isosyntype) shows several differences from the Canadian (Alberta and Saskatchewan) specimens labeled ''A. geyeri var. geyeri'', especially in inflorescence size and perianth colour. Moreover, A. textile is easily distinguished from A. geyeri because the former has granulate seed testa cell walls without verrucae (Figs. 1J  and 1N ), while the latter is known to have verrucate walls (Fig. 19 of Kruse 1988; McNeal and Jacobsen 2002 Figure 6 . DESCRIPTION: Rhizomes condensed, oblique, 2-7.7 mm long. Bulbs ovoid, 8.3-22 mm in diameter; tunicas membranous, smooth, gray to brown. Leaves 3-7; leaf sheaths 3-10 cm high; leaf blades nearly flat, with one row of vascular bundles and solid in cross-section, acuminate to obtuse at apex, 5-27.5 cm Â 1.2-8 mm; epidermal cells rectangular to linear, with smooth cuticles. Scapes recurved at the upper parts before and after anthesis, terete to angular, with 2-to 3-circular vascular bundles and solid in cross-section, 13.5-48 cm Â 1.1-4 mm. Umbels hemispheric to globose, 17-42 mm Â 21-46.3 mm, without bulbils, 12-42 flowered; pedicels 6-20 mm long; bracts 9-13.5 mm long. Perianth campanulate, pink to white, with greenish midveins, inner tepals unequal to outer ones, ovate, acute at apex, 5-6 mm Â 3-4.3 mm; outer tepals oval to orbicular, sub- rounded at apex, 3.8-4.8 mm Â 3.1-4.2 mm; filaments exserted, 3.5-9 mm long; anthers 1.8-2 mm long; ovary subglobose, with crest-like appendages at apex, 2.2-3 mm Â 2.4-3 mm; style exserted. Capsules cordiform, 3.8-6.5 mm Â 4.3-6.5 mm. Seeds oval, semicircular in crosssection, 2.5-3.8 mm Â 2-2.4 mm; periclinal testa cell walls verrucate or very rarely minutely roughened. CHROMOSOME NUMBER: 2n = 14 (Chinnappa and Basappa 1986; McNeal and Jacobsen 2002 Saskatchewan, personal communication, 2010) . In terms of population size and number of individuals, our estimate in southwestern Saskatchewan is about 300 individuals, distributed in an area of ca. 0.5 ha. In some areas it was locally abundant, to the extent that it formed an herbaceous mat. According to herbarium records from 1949 and 1950 at SASK, A. cernuum has been collected at Meadow Lake, Alcott Creek, and two other nearby areas in the centralwestern portion of the province. Nonetheless, the original fescue prairie habitat indicated in label specimens no longer exists, especially in areas near roads. In addition, the recent clearing of the original vegetation and the prevailing habitat in Alcott Creek and surrounding areas, which are quite swampy and unsuitable for A. cernuum to grow, have apparently played a major role in the perceptible waning of this population (K. Remarchuk, University of Saskatchewan, personal communication, 2010) . Conversely, during our summer 2009 visit to the Central Block locality of the Cypress Hills population, we found only two individuals. It is likely that the low population number of A. cernuum in the Central Block is due to ecological factors affecting the reproductive rate. Although more fieldwork is necessary to have an accurate assessment of the current populations, some inferences can be made with these data and observations. Foremost, it appears that the general Meadow Lake area population have vanished, at least from the most accessible areas, primarily because of human activities, which suggests the need for the enforcement of better conservation practices in the preservation of species at risk. Our data for the southwestern population are encouraging in terms of population demographic number, suggesting that this species might not be well categorized within the S1S2 rank as indicated by the SCDC and Harms' VUL status may be more appropriate as this species is locally abundant. However, considering that the existence of the Meadow Lake population is questionable, and only a couple of individuals were recorded in the Cypress Hill, we recommend maintaining the rank of this species as S1S2 until wide-ranging surveys are conducted in these two localities. Figure 7 . DESCRIPTION: Rhizomes condensed, oblique, 2-7 mm long. Bulbs ovoid, 8-17.7 mm in diameter; tunicas membranous, smooth, gray to brown. Leaves 3-7; leaf sheaths 5-11 cm high; leaf blades channelled to V-shaped, with one row of vascular bundles and solid in cross-section, acuminate to acute at apex, 15-36 cm Â 1-3.6 mm; epidermal cells rectangular to linear, with centrally ridged cuticles. Scapes usually recurved at the upper parts before anthesis and becoming erect in flowering, terete to dully angular, with 2-to 3-circular vascular bundles and solid in cross-section, 25-62 cm Â 1.3-2.8 mm. Umbels subfascicled to hemispheric, 16-34 mm Â 24-48.2 mm, without bulbils, 10-54 flowered; pedicels 8.5-20.2 mm long; bracts 9.3-19.7 mm long. Perianth stellate, deep pink, with reddish midveins, inner tepals unequal to outer ones, elliptical-lanceolate, acute at apex, 7.2-7.7 mm Â 2.3-3.5 mm; outer tepals elliptical, acute at apex, 6-6.2 mm Â 2.8-3 mm; filaments exserted (outer) or not (inner), 7-7.5 mm long; anthers 2-2.4 mm long; ovary subglobose, with crest-like appendages at apex, 2.7-3.2 mm Â 3-4 mm; style exserted. Capsules cordiform, 4-5 mm Â 4.1-5 mm. Seeds oval, semicircular in cross-section, 2.5-3.3 mm Â 1.5-2.2 mm; periclinal testa cell walls minutely roughened. PHENOLOGY: Flowering from July to September. REMARKS: This species is widely distributed and relatively common in the prairie and adjacent boreal plains of southeastern Saskatchewan and southern Manitoba. Its closely related species, A. cernuum, occurs allopatrically in the mountainous and boreal shield areas of western Alberta and two isolated parts of Saskatchewan (Figs. 2C and 2D) .
Allium stellatum
